Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 








LLLABPBBPLALPMaD BERS RRIE EEO 


CED WORKING PAPER = #" 





COMMODITY 
ECONOMICS DIVISION 


ve 


ECONOMIC RESEARCH SERVICE U.S. DEPARTMENT OF AGRICULTURE 


This manuscript has been reproduced for information and discussion within Commodity 
Economics Division. The manuscript has not been cleared for publication and should not be 
cited as a reference. The views expressed are those of the author and do not necessarily 
represent the opinion of CED, the Economic Research Service or the U.S. Department of 
Agriculture. 


ers 7-77 (28) 


a Oe 

— silts te, /\ ‘e 

on S 
Ae | 

AS oe 


— ne <4 ne on 
Qumony ECONOMICS HIVIS! 





A LINKED MODEL FOR WHEAT, FEED GRAIN, AND 
LIVESTOCK SECTORS OF THE U.S. 


By LaANe é LUV Jee 
Lloyd D. Teigen 1 “FATAL OGING PREP 
| A 


September 1977 


A LINKED MODEL FOR WHEAT, FEED GRAIN, AND LIVESTOCK 
SEGTORS TOUR ei ney Us5% 


by 
Lloyd D. Teigen 


The Forecast Support Unit must analyze economic questions from the 
perspective of their cross-commodity interactions. As part of this process,’ 
econometric models for a number of commodity subsectors have been specified 
and estimated. Up to this time the cross-commodity analysis has largely 
been achieved by iterating between the separate models using their impact 
multipliers. The major focus of this research effort has been to link the 
individual models into a simultaneous framework that solves wheat, feed 
grains, livestock, cotton, and soybeans. While soybeans and cotton have 
not been incorporated in this version, provisions have been made to do so 
as this research become available. 

This model has evolved from the earlier commodity subsector models, 
with a number of modifications made to facilitate linkage. In many cases 
the same concept (e.g., income) was represented by different variables in 
the models--these were collapsed into a single variable. In othen cases, 
similar structural relationships (e.g., commercial stocks) had different 
functional forms--these were re-estimated in a more consistent form. 

A linkage package, by definition, creates a modeling system that is 
uniquely different from the individual predecessor models, i.e., it resolves 
the use of both crop year and calendar year data, etc. This was accomplished 


only after all linking equations were re-estimated using a consistent set of 


eon. 


data. In the case of livestock, equations for the calendar year endogenous 
variables were estimated using the overlapping crop year endogenous variables, 
and vice versa. This nine-month overlap Pe ricient to estimate annual 
cross-commodity impacts resulting from changes in agricultural policy and 

the general and international economy. 

The linkage process closes feedback loops which can accentuate any 
instabilities in the separate models. The underlying structures responsible 
for these symptoms must be diagnosed and treated before the linked system is 
operable. To illustrate this problem, almost two years of research were 
needed to link and simultaneously solve the six major livestock models even 
though the separate models converged to independent solutions. Similar prob- 
lems were encountered when the feed grain and wheat sectors were added. And 
a significant amount of research will be necessary to bring the soybean and 
cotton sectors into the overall system. 

This linked modeling system will facilitate research into the economic 
ramifications of the price freeze years because any change in the structure 
of the livestock sector should also be modeled in the feed sectors. As part 
of that research effort, a number of equations in this system will be respeci- 
‘fied and estimated and used to evaluate the structure presented in this working 
paper. 

The estimates presented here utilize the latest available data, usually 
1976 for calendar year variables and 1975/76 for crop year variables. The 
typical sample period was 1951-76, although some equations were estimated 
using as short a sample as 1962-76. One benefit of this re-estimation process 
(in addition to having the most recent information as the basis for the model) 


is that a consistent (and known) data base is used for estimating all equations. 


All of these equations have been encoded into a form which can be 
solved on the GASSP solution package. The model .is now being validated and 
has converged in about the same number of iterations per year as endogenous 
variables in the system. 

Further documentation of this model is planned in the form of an ERS 
Agricultural Economics Report on the modeling system, which will contain a 
theoretical discussion and a textual description of the model and results 
of validation and verification tests on the model. 

The current report contains a list of the structural equations and 
variable names for the model and a set of key impact multipliers for selected 


exogenous variables in the system. 
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Investment demand equations in the livestock 


model 
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Product supply relationships in pork model 
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Feed demand relationships in the wheat and feed 
grain models 

Food demand relationships in the wheat and feed 
grain models 
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A Ending stocks relationships in the livestock 
model 
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feed grain models 
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model 
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A Planted acreage relationships in the feed grain 
model 

B Planted acreage relationships in the wheat model 
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IX Supply and Utilization Identities 


A Supply and utilization identities in the wheat 
and feed grain models 

B Supply and utilization identities in the 
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X Index Definitions 


A Aggregate price and output index identities in 
the livestock model 

B Input cost identities in the livestock model 
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The Impact of a One-Period Increase in the Amount 
of $100 Billion in Personal Consumption Expenditures 
on Nondurable Goods and Services 
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The Impact of a One-Period Increase in the Amount 
of .10 Units (1967 = 1.0) in Consumer Price Index for 
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The Impact of a One-Period Increase in the Amount 
of 100 Million Pounds (Carcass Weight) in Beef Imports 
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The Impact of a One-Period Increase in the Amount 
of 100 Million Pounds (Carcass Weight) in Pork Imports 
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The Impact of a One-Period Increase in the Amount 
of $1.00 per Hundredweight in Support Price of Milk (For 
the Year Beginning in April) 
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The Impact of a One-Period Increase in the Amount 
of $1.00 per Hundredweight in the U.S. 
Farm Price of Soybean Meal 
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The Impact of a One-Period Increase in the Amount 
of $1.00 per Bushel ($1.7857 per Hundredweight) in 
the Corn Support Price (October-September Year) 
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The Impact of a One-Period Increase in the Amount 
of 100 Million Bushels of Policy Exports of Corn 
(Primarily to USSR and PRC) on the Wheat, Feed 

Grain, and Livestock Sector 


SY 


TSLE°02 
0000°0 
g900°O 
£000°O 
9000°0 
0000°0 
L641 °02 
neon?o 
ghns°o 
0210°0= 
L4910°O 
OLT0°O 
9810°0 
4Qa00°0 
1000°02 
91¢0°0@ 
nF00°0= 
292T°% hb 
Ctrione 
€¢100°0 
9100°02 
gtnt’re 
2F00°0e2 
0200°0 
1S00°0 
enun’a 
#500°0= 
£F00°O 
1900°0 
S900°0 
69ST °t 
698T°O 
Ond!’0e@ 
L£¢00°0O 
9TIg°o 
GSF0N°O 
SN00°%02 
FT00°O= 
0000°0= 
Lmrgn’o 
4500°O 
709° 
NnN00°%0= 
1000°0 
0N00°02 


0°n 


€0S0°0 
S2es0°0 
S200°O © 
8000°0 
6190°O 
T000°O 
fhebn?o 
2190°0 
G26o°02 
2120°0= 
GLT0°0 
TIS0°O 
€620°0e 
6901 °0Os 
9220°0e 
1906°0O 
OL88°u 
Tes2°2 
Select 
2f00°02 
€000%0e 
Sele ete 
po00°0s 
S500 °%0 
Te00°O 
2600°0= 
2000°0O 
2500 °0 
2000°02 
an00°O 
hoece2 
OTLI 22 
Snl2°o= 
STtv°ve 
91l6u°le 
T200°0 
N000°0 
peto°o 
000°O 
60SL° I< 
92TU°0= 
6L400°O 
L000°%02 
2100°02 
6uT0°0 


0°oO 


90LT°O 
LT02° 02 
WTO0°0e 
7N00°O= 
6000°% 08 
0000°0= 
LES teO 
0S 02°%He 
1eg0°O 
£500°O 
GSROne A 
9202°02 
6/80°0= 
29nt de 
BATN° O02 
L£9¢6°S 
T9GRES 
¢l62°9 
OTSS°S 
68e0*Ne 
1et0°O 
O1SS°S 
n900°O 
L270°0» 
eOTN°O 
NnySn*de 
G600°0 
1600°0 
nTon°oe 
L4100°0 
E59n°O 
6561 ° he 
OSIh* Oo 
cP20°0= 
B8SL5 °he 
9/10°0 
S000°02 
L£¢g2n°o 
9000°0 
9N82° he 
OTSO° = 
T92ZN°h@ 
900% Ne] 
#200°0= 
S/10°O 


a°o 


S622°0 
2eF2° 02 
0000°02 
$000°0 
2000°0 
0000°0# 
1L90°0 
THe2°0e 
n29t°o 
9£00°0 
0890°O 
SeTt2°os 
Ondl*oe 
1690°0 
£920°0 
pnel?s 
P29G°S 
Q99S1°0 
goons 
76T0° 02 
G700°0 
QGOn eS 
T$00°O 
0n20°O= 
R8000°0 
SeF0°08 
G2T0°O 
€200°0O 
R000°02 
9000° 08 
OnGn°od 
9110°2= 
pntS*oes 
7nnd*os 
€29S° Te 
R120°0s 
1200°0= 
6500°0 
2000°O 


pebiete 


1900°0e 
Lnh0°0e 
TI00°02 
6100° 02 
0900°0 


0°0 


05000000 


268S°0 
GOLTPEO 
9929°0 
9200°h 
mn7n°on 
4000°0 
Llen*n 
Test?o 
AI9T°O 
TO1N* Ne 
0222°0 
SOLT°O 
6962 °02 
pict *o 
L210°02 
8T0/°%b= 
eFON OT 
SS576°S= 
9190 ° he 
BTS0°O 
ETLN°O0@ 
9T9N% he 
T200°0 
oRgneO 
G600°0= 
G2ln°d 
6110°0 
T210°0e 
2200°0 
TRUN* Ne 
TS6hn°S@ 
TS2¢ °4e 
nR2b°O= 
L919°0O 
TO19°O 
L91n°0 
Sf00°0= 
€F00°O 
6000°0 
0ST9°T 
LSt0°N 
HN20°O 
SF00° 02 
0T00%H= 
9F1N°O 


9°O 


5nS0°t 
9121°0 
9970 °0 
29T0°0 
0LF0°O 
<100°0O 
RYAG*O 
9121°0 
919¢°0 
TO00° 0s 
rg9Aan?o 
R2NL°O 
S0St° 0s 
690T*O0 
LZnto*o= 
90nG*L= 
SSRb6°L= 
0Gl6°Rs 
9¢466°0O 
L420°O 
p100°0= 
9566°0 
6900°0 
QSE0°0 
91400°02 
6n20°0 
§200°v2 
9900°0e 
2100°0 
n2to*oes 
L10¢°g= 
nLS6°ot= 
S2o6° Ile 
Totl°o= 
0620°8t= 
5$0T0°0 
¢t00°O2 
Lnst*°o 
$5N0°O 
291E°LI= 
To2l°oe 
6250°0 
"900°Q= 
6600°02 
G960°0 


0°0 


S62S°T 9nNe°t 
G495°T 9929°S= 
6N2T°O RGH2°O 
66£0°0 G610°0 
2F60°O L2n02°v 
gF00°D R900°O 
6196°0 NG2S°T 
Lhng°t S9IL°G= 
9/9S5°0 991¢°0O 
0T29°0 NGhO° Oe 
6esct*t 7526° I 
O2 Int S929°S= 
R1L9°0 61/R° 0 
1F6o0*O 1520°0 
2590% t= Ulan? ve= 
SOZR* OT = 76SL Tee 
L/0S°%/ Te ARTG*2A= 
LS0/ %22e 76GI° noe 
Mrveny 2 GS9FG° In 
9/¢0°O Q1nn*% 
0200°0 On/0°O 
Th6t?s S9SGS° Ih 
1g10°be On00% Ve 
90L40°0 NEeTttT?o 
priocoe 600° be 
960° oO 1090°0 
LS10°02 F2Ttu°oe 
S600*% 02 S$6090°02 
€200°0 €£00°O 
2120°0] SEQ °02 
192Q° 120 fL£S5S9°S9e 
219/°0Ge 92S51°She= 
9nLS°eeo 9GTY9°% fe 
S095 ° Ne 6S5¢ °0e= 
OF LI Rnre Girt? nhe 
O2PLT° Oe SSo¢°0e 
BePon oe 6020°% 06 
1£29¢°0 SS °0 
oR0neO ORN0°O 
SOnT* bn Lg tu*She= 
GOH5°02 9nG¢ "oO 
2612°08 TZbG° 0-2 
oF UN V= $200°0= 
ON2N* N= /@Ttu°0e 
0622°0 0622°0 
n°0 0°O 
g 2 
aningid 
fy) HlLot 
AdAl 
1v39HM ONY “SNIVWH9 A934 


n960°T 
2OLS° Qe 
TSRToO. 
GeS0°O 
651° 
1S09°O 
aL ES 
NGh2°Re 
RNZN° Oe 
LOGT°O@ 
N96 ft 
CALS OMe 
L76S°%0e 
Z2T00°0 
9600° Ne 
GSQ2ReP* theo 
G99/R°rIle= 
Tlar° age 
GnIn* hs 
SSu0°% b= 
$960°A 
Grioeths 
0°o 
921T°A 
2929°% 0 
9GSI1° Ne] 
Thto%o= 
TRIn?o 
§F509°O 
LLOT°O@ 
TIGR °RG@ 
Sngasg*t 
9950°A 
2060S N2 
SULTS 
HF2Tcne 
h/eN°O= 
991490°0 
0200°N 
Gn9GS°Tt 
LuSN Ne 
0122°%0- 
RT00% N= 
Ssen*o 
Gond’o 


NN0N° ODOT 


0°O 


HVIA 3SVEA % LIvdwt 


“WIOISAATIA 


LOSVWTHI 
OASVIHD 
4dTH) 
OXMd THI 
D6YAeaATHI 
aY4yrTHs 
LADIIHI 
OADIINI 
TLOINTHI 
TOALHTHI 
LNav1H 
OAdS THI 
1H379A 
JNYYIV) 
adyyiv9 
193498 
Sv jqa 
a4Sv3439 
guSv 9949 
dtiddiv) 
ANSYIiV9 
jNdv33@a 
JPHSTQIH 
N4d4dtv) 
SY¥HYS 
Jdddiv) 
FJANS4OI 
4ANSY¥NY 
41339 
O4S¥HvS 
O4dv¥3399 
SvHnd 
TLHANd 
S¥9vA 
DVANd 
wS90H 
HANSOOH 
I/wdaAdvA 
19°HTHOY 
dvd 
S490H 
W41d 
4R94S9NTd 
Swans 
DLWAMOS 


Swng 


JIAVTIAVA 


9wyn) 
INIWNHISNT 


$1300W GINTRWOI 


BALT°O 
ch20°O 
grnt’o 
CNoT*O 
£AS2°0= 
o9¢T*he= 
LSen*te 
on0n’o 
onyd*0e 
1000°9 
1900°9 
1900°9 
1900°O 
2500°0 
0000°0 
1000°0 
OLg0°O= 
prog doe 
p2un*oe@ 
TT00° N= 
gt0n°0e 
0°0 
g000°O 
1$29°0e 
$20N°%N= 
st0n’o 
olnn*t= 
gSu0%0e 
9600°0 
ontn*oe 
6000°0 
eFtn°O= 
6000°O 
nlo0°os 
L00°O 
onya’d 
6000° 02 
g210°0e 
SN0ne he 
06¢5°0 
noud'd 
9900°O 
t219°O 
0152°0 
Enz0°0e 


0255 °0 
T650°0 
4e02°0 
22th *o 
fro ler oe 
O0L91°0O" 
O0LnS°O= 
000u"°0 
TV000°02 
TO090°0 
10900°0O 
T000°O 
TONU°O 
€¢900°0 
TON0°O 
T000°O 
T950°02 
OLL2°0= 
1/200°%02 
60900°02 
Li90°02 
0°0 
0100°0 
90f0°U" 
¢200°0 
2100°0 
LLS0°0° 
1$00°0= 
Rgund0° 02 
phetveo= 
6100°O 
1200°0 
reno 
91T0°0 
9200°0 
To00°O 
27200%U= 
foto°’o 
S0nvu0°0 
bort’0 
2200°0e 
2990° 08 
6580°0 
299% °0 
01L62°0= 
R 


1690°0 
gts0°o 
90s °0 
Lhy7ache 
STL2°0= 
glLEe*ne= 
nond°te= 
G000°O= 
1N000°02 
9000°0s 
1000°O 
10u0°0 
wn00°d 
09u0°O 
0000°0 
1000°O 
2S20°0 
66n2*0= 
oFo00°os 
OTO00°0= 
9T00°0e2 
0° 
6900°0 
L62e0°0= 
getoo°ne 
Tr00°O 
9959° 02 
9S00° 08 
Lhuo°ode 
6teo*0e= 
gNTO° Oe 
6100°02 
0n0n’o 
esuneo 
goon? 
0000°O 
Qo00°O 
¢To0°oe 
nNnon?e@ 
<Si2°t 
G6en*oe= 
L1S9°%0# 
gagh’o 
g9n/°O 
0O190° He 
Ll 


To?t°o= 
1S6h0°0 
6ns2°0 
6020°02 
Z1T2° 02 
60re°ts 
Teen*le= 
hO00°0= 
T000°0= 
7000°0s 
1000°0 
1000°0 
1000°0O 
7900°0 
1T000°0 
T00U°O 
bng0°oe 
0922°0= 
ro00°0 
0100°O< 
Lt00°02 
0°O 
N0100°0 
S0¢0°0= 
1T000°0s 
2¢00°02 
htS0°0O= 
6790°02 
R000°0 
G120°0= 
1¢10°02 
6260°02 
T100°0 
Srl0°Oe2 
2100°0O 
0000°U 
p200°0= 
96/0°02 
1500°02 
99/6° 4% 
6G920° 02 
Senu°de 
R6L9PO 
ny62°h 
N10S°0 
9 


0¢000000 


2AT2°0= 
S9t0°O 
port?doe= 
R0LNEO 
0S562°4= 
1962°0= 
elS2*te 
nton?o 
2000°02 
St00°O 
19000°0 
1000°0 
1o00°9 
Tn00°o 
0n00°0 
1900°O 


“One n* Oe 


2202 ° Ne 
eF500°0= 
TI00°0= 
2to0%oe 
0°O 
9000°f 
on2o*ne 
9900°0 
€910°O= 
9T20°0= 
Le 1o°os 
2200% 
L910°0¢ 
0100°0 
6069°0# 
T620°0 
g99n° Ne 
2es2n°o 
9900°0 
ne2n*oe 
0FEO*e 
pF On? he 
oaln’t 
g6gn°O 
neln?o 
gF00°O 
wSanet 
gnc iene 
S 


£095 °0= 
28n0°O 
6cln°o= 
R9OT°D 
5Spn°0e 
$02S°Ue 
29ne°ee 
6100°0O 
$000°02 
9200°0 
0000°0 
T000°O 
0090°0 
L200°0 
0000°0 
Tun0°0 
0¢50°02 
Seat oe 
9n00°0= 
6100°0= 
6000° 02 
0°d 
no0n0°O 
Z2eto°o= 
¢v00°0 
g2to°oe 
C900°O2 
S900" 08 
€000°O 
ploo°de 
G950°0 
190T°02 
2650°0 
2060° 02 
O2h0°O 
€100°0 
Onno ve 
7100°O 
S190° 02 
Ty69°T 
FAL ZIP 
NTS0°0 
9680°0 
609° T 
SLFT 0 
f 


997S°0= 
6460TS Ne 
SaL9° t= 
zett’o 
095° 
991S°% Ne 
nReId*®he= 
gho00°d 
600% 02 
G909°O 
1000°O 
2n0n?n 
To00"N 
6R00°O 
1n09°0 
2n00'o 
g2en°0e 
OL9T*O= 
LS0N°0# 
eF00%Ne= 
2s0n*ne 

n°*0 
ntroora 
CSHO* Oe 
FOUN Oe 
2l2n°*te 
L6E0°02 
n2un?d 
€¢9000°0e 
SS09°0 
0nen*o 
6650 °% = 
TSnTt°?o 
nli2n*o= 
Gnit?o 
15 00°O 
9HO0T*O# 
phot? 
onlora 
0S5C6°9 
nNO1n°o 
L62T°O 
1n9Q9% Ne 
aghast 
GNT0°O 

g 
qny 


dvaiim (NV 


Mad 
0 


Adak 
{SN 


6ERl P02 69RD PTH 
h1900°0 OngR* N= 
9250°S= 6969° 022 
FLn0°O phes?t 
$9S2° 02 TO6/°T 
Tilhn?d L9GS°S 
605t°STe 6R2nb AGS 
1400°0 TF00°O 
p100°%0 QT0N*e 
&100°O pron?o 
Fon0°o0 oTon*’e 
n000°d gto’ 
F000°O tTo00°O 
RA10°O L990°O 
2000°0 9090°0 
po00°O hTan’o 
2050 %02 Sr20°de 
Sctl° Oe gLOToO= 
$900°0 F900% 02 
6900°% = OTIN* Oe 
HLOn0°o= Ll2o°ae 
0°0 0°o 
6200°0 gOTN?oO 
R040 02 NF 25 °O@ 
Ome) n°n 
Ron0° de GSAT Oe 
RTAN SNe pt2g?ne 
FG00°O OF 00°02 
TO00° 02 pAnn*ne= 
R200°0 L200% 0 
hGb62°0e2 G619° 02 
L102°Q ORAS he 
nhel2°od gste°o 
nung? QbES°*Fe 
6GT2°0 pigt?o 
ASO0°O gpan?o 
2Tne* oe L292°0 
1090°0 080r* he 
0R00°O 19h42°0= 
295G*%2= CH9/°? 
Goat ?o angn?o 
6192°0 nhgt?o 
60Fh Fe leon? t 
Grér?( atvuierl 
91,08°¢= S691 °? 
2 J 
bley 0°0 
MVAA 3BSVGQ % LIvVdwT 
TWH 49d “HDOISFIATI 


TIIHIVO 
*VIHUNS 
*IJIHHND 
AQHYA 
4qivoa 
JOHNS 
4009 
HTATI 
gf aty 
4TATO 
yuTIva 
WYHT3HD 
HT1AG 
HOHd ITW 
xTVIW 
AaNT1Iw 
J31NA 
1943 
JWOVITW 
J39791Tw 
HOAIDVITW 
74991TW 
4d1TwH 
dv Iw 
QA1TW 
WINI4N3A44 
WANA WH 
3w3asauny 
WS¥MOD 
DWNS¥N9 
WANN 
$v993 
VWw4d9I94 
93994 
4d994 
19°H1993 
LHO9 
dv993 
VIASTHI 
SYHN1 
ddd} 
HAHN) 
JINN 
TLiPNAL 
dv) 
JTAVINVA 


9wHnI 
LNFIWNMISNT 
:79aNW GINTRKNID 


=). 
Ww 


2910°¢Se ¢sRicce C26F°Se e00L°S= O4L4°S= Gr0l*ne 1266°Se 9192°¢= 9101°2e THHAH™ 
2t00°0 €100°O eT09°O 6100°0 neF00°O 6900°0 9L10°9 1950°0 LHgn?n ddd 
2010°02 €220°02 y2S0°0= n090°0= SSL0°02 T¢62°02 LOLT° T= L911 e22 ORgTo Le] JQ 4HM 
L210°02 €S20°08 Ghen*oe= afS0°O tlen°od g#NRS*O qr0sg*o relht $66L°?2T XWIHM 
L210°02 en20°02 GSren*oes ™7S0°O 99%n°O S08S°0 grn0S°O ats tet GAHL ° AT SN¥¥ OH AHM 
000° p090°O €000°O 6000°0 £200°0 S$7n0"0 gRnn*n §610°0 1¢90°O #41994 
6018 °0 gete°O 1695 °0O 99h °0 Shne?n SLT2°02 SSIN%2e Tors.’ 9e= 64ST °6s TyHgum 
9°0 0°0O 0°O 0°O 0°0 0°0 0°0 0°O 0°0 Sa3H™ 
6900°0 600u0°0 2ton"a 2200°0 Shon? CTUOa0 gar2n’o R2HU°U 0°0 ZS3HeF 
2690°0 -20L0°0 L£6690°0 LZelt°*o n2g9g°o 0926°0 Lh2oct K2et2°S¢ 0°0 dS4iim 
nane’s SIgtes preo°’h pyto'2 to97°t Te/o-ct LO0S1°82 OTng?’S? L565 °22¢ SvSqH™ 
19o2eS°¢t Frarrct 2622°92 0768°6S OLSh°9ST 2509°92E T9OLHESLh SH9t°6TS S9EHeSSs MS abiM 
4900°0¢ 6890°02 9600°0e e2t0°d= 6F20° = RLno°Cc= gO2T* oe b66n2°0e 2695 ° Oe HOA3H™M 
vtTo0°02 FTOucUe Tron’ oe RYNVS 0 n00n%O= n0N0%O= 6000*0- R000%0= GN00%0e gnaalvd 
G7200°0= 6190°0O= gton*nes g090°02 G000°02 0190°0= nton*ne RPO0%us T100°%O= qaqqy9 
g9Otn°o= egtu°oe 16u00°0= agn0°0= GF0N°%Oe 9900°0= E600 SNe 72T0°% fie g/00°%N= 3s) 
UtTLI Tea 6E16°Us yNZ9° Ne T98k°0= none°?de= So9n°o= n6l9°0= RRIAKE OR 69S °0= : LYyviA 
8000°O 9000°0O TO00%0 N000°02 oton*o g000°0 9TV0°O r2no'd 0200°0 HIvaa 
4599°0O n1S0°O $929°0 SsgTu°u eRen*o L150°0 T6nn’o §¢/0°O 69540°O ddlv) 
1R800°0= 71900°02 nhon°oe 1200°02 L100°%02 2¢00°02 Gron*n-s 6500°02 es0n*oe Syqv) 
1S¢0°0s 2950°02 Gogn*oe= pn2l°oe= Tazt*n= /:¢2°O0° LO42° N= 6ST¢g° Os RNb2°0= THHUVA 
9nog°o= TeAn°oe 0/3S5°%2 9ER9° 02 phhitne n26Ll°O# OnzR? oe O2nH° 0° TQ2L9° he THHIVO _ 
git haga? ie ¥S66*Teo Trot*es 6985 %7= nneG°e= 1999°%2e SINL 2 = eona*an NMHHMOS 5 
eSct°e= Gee9°ee eN1e°Se 9¢12°hne= eles °Se Go9¢°9e GRoHe le SE9F R= SS19° Re NOHHNOD SS 
2500°O 1900°0 2non'a L000°08 ice OK) nnno°o LOLO°O Lhto°o 6Fonen vSava 
‘9n00°02 Sn9V0°Os g200°0= s00u'o 910N° 02 6200°0= ¢/00°0= 1690°0= G200°%0= WVSLvO 
nto0*oe G100°0e ol0n°’0e 6190°0e2 1200°0e2 O0SO0°0= 6F10°0= G1\720°02 1229°9 ySHOS 
1100°O 0100°0O gs900°0 9200°0 6100°0 S$690°0 L120°O 1950°O reo02°o vSH09 
0°O 0°0 0°O (eile n°0 0°0 0°0 0°6 0°0 Je4d334 
9000°0 G000°0 200n°o g100°0O 9900°O $690°0 nRtTorc teno°o anst*o Sedd334 
4n00°O 200v0°O 1909°0 6100°0 71G00°0O T690°O LEV Oso R070°O 6Shl°o Aed4d344 
0109°O 6690°0 S000°0 6100°0 9500°0 7600°0O 2Rioco 61nh"O. L9Ont?O N0°4d394 
nn0Gg°oe# 2000°0" noun*oe 2000°0 g200°0 9790°0 1600°0 6S510°0 LENO didbvea 
gto0°oe L£190°02 ¢100°O# §000°0 vT00°9 L100°0 Te00°n 0900°0O ASTN°O ddl vo 
¢t09°O 2(00°o 6909°9O G100°0 L200°0 Lnou*0 2/00°A 60T0°O 6g5nn?oa ®4AHOS 
7000 7000°0 2000°A 0100°0 2¢00°O €SN0°O gota’ SG20°O 9160°0 4dun) 
2550°O= LYS0°0# G6L0°02 pc90° Oe 9S11°9s 20N2°0e 2rug*0e 9098p O02 TAnR° Te Iwas 
9° 0 °O n°O 0°O n°0 0°O 0°A 0°0 n°n WHO 
nsn2°o no9t?uv ok20*oe avNT°O S6LT°O NGG? O ot6s°o nogyt°o o°n dSuva 
oSctt0e RRP O= 9S510°O 22S0°02 9G0T° Os hege°u= Gong * te L9ORD°% 02 n*A dS1vO 
nAago’ne Felu’o= heLo°oe: RZRV 0" noot?ne= PHSG* Oe 62RR oN T9R7°O n° HIdSHNS 
9109°0 Gin0°O 2t00°9 F000%0= OL00° N= T200°02 Tran?o= Lg0n°o= nG2n*e@ HQLVN 
nt0n*°o aunv°0O €ton°o 9000°02 S609 ° 02 fSTtu*o0e yoOgn°*oe 6ES0°0e2 PF ON* De] HOYVA 
Le0n° Ne 94GO0°OSs 2non*ve Q6T0°0s SN9N* He Gv) Tous 69027°0 iran te 20n1° Te *HOEND 
LOYT?O 00¢FT*O 600T°O Gi2et°0 posga?o O2T0° 0s RA67P IN| ph lejs 10K RFA Ne TV9HHVA 
6 Q i 9 S f ¢ 2 if AIAVTHVA 
dnITMad 
f) n/ét OG WHY 
Adkd NVIA BSVH % LIvVdwWt INAWOMISNT 
Ly4um any “SNIVHS G9394 “HIOISFIATIT 27900W aaqntawod 


0¢000000 





ey, Sr are otsooe 


aes pene ees ERT 
SY ApS Jens. othe ny eas 





LUMNNANCY PUUVELS LAVESIULK, FEED GRAINS, AND wHeaT 


TsSTRUMENS “ (MpAcT & BASE YeAR TYPE 
CUnMG 0.0 1474 0 

PERIUD 
VAHL ABLE ‘ i 2 J 
MILOPEC © U,U 0.0 : 0.U 
MILSOPFZ 0.0 0,0 u,v 
CHE SP V.U 0,0 0.U 
FuP U.0823 0.0232 0.0098 
Cvl 0.0200 0.0075 u,v0SA 
FUC ; 0.Vu50 0.U164 0.00/70 
Fol j 0.0541 0.VU152 0.V008 
Foo ¥.0589 0O.V174 0.U076 


4 
0. 
0. 


coc 


ie. 

0.0049 
0.0020 
Q.0U35 
0.9035 
0.9035 
0.0039 


5 
U. 
U, 
U. 
U.U029 
0.0014 
0.021 
0.UN21 
0.v021 
0.v023 


ccc 


00000050 


V.00Ve2 
-0,0002 
0.4902 
0,v002 
y.unv0 
=J,V002 


ooo 
e 
SOD 


0.9004 
eo) ,NV0Y 
0,9005$ 
0.0003 
0,000) 
@0,000) 


coc 


cece 


v,U003 
0,UIU1 
0.0903 
U,v003 
0.001 
=0,0001 


8S 


ial bet - a 
aais a oe srte*9 -SPZ0"6 ws  SEROTES 

eens ? arer’s tere? raza? azie’y 

yees*sS joe. *4 t2ia’e eogr* ee size*ge ovae 
fax6* tt steir2zt Pag A* 22 Agee ‘4S niger” WT Pese* 67¢ {oze"* FL Sete als oro * age 7 








&¢ a * R : “ae -, 

L[ee8* o- hE a> e4cf'h« $279" Ho of¢3"0< envy &° ote? *. ne phan apart ie seal = 
6tut*¢< eiee*y- tisa*h- PO8G*s POURS nend*a- SUO8"* t- e0se* he Ghar” +6 an 
wh “ie &i#O* he < A* te sieh*Ge- <AGS* fe ;ee"o=. rion*te : wyt "=e* Feopeee ar < > c 
ae es “ s,& re qj? ‘CRN ha aun * he C4 o4*he S324 ¢* Ge e?bhn* Ge 7 J 
yt" e- rite : ‘ ail eal. a Ane 43 . . eee 
stztte P EP ae sheet he tG¢% - sh?“ te a ed vi ) - vee’ a ae eles : .- 

inset ae a? o he ne€ ? ~ ? aye 5 ee fi) Sips’ »snr* nFod’ #7 “ae af “Tes 
q 0 : Pp apn Ry ée2u" 9 ‘ i 1% i+ ‘6 icrt*a aaso*s ig i > q i 
{35% * , - ’ ; : " : oT rerA* fe ‘ Oe egas‘ te oe) 
¢ ** . s ~ 4 +] P. . a7 cj - a] 5] és 7 _ 
Ae ied , Om . ° '* ie T<e*% Ener <* Act *c- " @Qrge ba iMnesr 7 
iGo" 4 . v vet ; : she . Semanal avon, ‘oe* tie twats > ~ 

= y= Ce 7 * 7 nai 7 so : . 


é 5*4A2%4 
. . ° f+ 43s 
+ a~is ee 
/ : S “ 
~ 
« ating : c? : THOR on’ cecs ~a*gnelt «0°08! as e 
Vets P pe I Ct | 4°ao09 e°’OheT a°oons ° 
s . &* ae Tver ¢ e-sec *< 0° 6887 6*agay ’ oD 
nr S71 > p*ta : ; f oeu? 6°euns? ‘ éG 
« : af yn "aes *é aod ff" & ead 7 m : 
e pens ‘one? a*neaz ~—s 
n 4 a" 9 a* a ; wee fe 
o*9 a*b : 
- a tH p é' o*o vents 
‘ «€ | e 
os a? 
. 
7 7 
-_ 5 » o 262 - - . ape 


<a - 





ro 
he 
oy *s . 





